Abstract. Let M S denote the strong maximal operator. Let M x and M y denote the one-dimensional Hardy-Littlewood maximal operators in the horizontal and vertical directions in R 2 . A function h supported on the unit square
We begin by listing some basic definitions. 
Definition 1 (Hardy-Littlewood maximal function). Let f be a measurable function defined on R
The following Orlicz spaces will be very useful to us.
is the Lebesgue space of functions on I (n) with norm
In the following we will notate the unit square I (2) in R
We recall now the following theorem of E. M. Stein:
, then
Inequalities such as (6) in the case k = 1 will often be denoted by
for the remainer of this paper. We now show that there exists a function h supported on Q such that
Theorem 7. There exists a function h, supported on Q, such that
Proof. We define the functions h 2 n as follows:
Functions h 2 , h 4 , and h 8 are depicted in Figure 1 .
, where I j,k is defined as follows: 
where x 0 is an arbitrary element of 2
where α j satisfies, using the fact that
So α j ∼α j , whereα j is defined by (14) 2
We now finish the proof of the lemma. The proposition and (10) imply
We now define the function h by
We now show that if f is a function such that
This result is particularly interesting in view of the fact that M. E. Gomez has constructed a function g supported on Q such that Q M x M y g and Q M y M x g are infinite, but M S g is integrable over every set of finite measure in R 2 [5] . Such a construction is also implicit in the work of Bagby and Jawerth and Morrow ( [1], [9] ).
Theorem 11. Suppose f is a measurable function supported on
Proof. We first recall a theorem due to Fava, Gatto, and Gutiérrez.
Theorem 12 ( [3]). Suppose f is a measurable function supported in Q.
Then M x M y f is integrable over every set of finite measure in
The maximal operators M ,M , defined as follows, will be very useful to us: 
Since g and h are tensors on Q, also note that
and 
, we see that the proof of the theorem reduces to the proof of the following.
So, letting f be a function supported on Q such that f (x, ·) and f (x, ·) are equidistributed for each x ∈ [0, 1] and also such that f (x, y) is nonincreasing in y, we see that 
Proof. The proof follows from Lemma 20 by symmetry arguments.
